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Conteat laput Device 

Technical Field 

. The present invention relates to metliods and apparatus for detecting a users context. 
The invention also relates to methods and apparatus for transmitting a users context to 
a device such as a computing device, PDA or cellular phone. The invention further 
offers a simple mamier to communicate user context, and hence would also be suitable 
for consumer devices such as intelligent home appliances, or toys. 

The invention also relates to methods and apparatus for modifying the operating 
mode, behavior or context of a computing device in response to a users context and 
changes in a users context. 

Background Art 

In the present specification, context means tbe environment surrounding an a'ctivity 
that can be quantified using data describing tbeenvironment. This allows particular 
aspects of an activity to be adapted to be more appropriate to the situation. 

An example of context is where a mobile phone user is in a physical situation such as 
a business meeting which requires the use of a discreet ring-tone. Here, an mandible 
annunciation such as phone vibration or the appearance of an on-screen icon signals an 
incoming call. The context as it relates to the mobile phone device is to specify the 
execution of an action in a way which is sensitive to the phones environment. This can 
be referred to as a change in the operational state of the mobile phone, 

Commnnicdting the context to the relevant device may be as straightforward as the 
user selecting a silent phone mode by entering a parameter profile via the phone 
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keypad. However, ia some simauous wui*^: vrir*^-'^ '^mm craickly and requires 
that a user be able to commuBicate such a change to a device rapidly and 
unambiguously , It is this aspect of context detectioti and specification with which the 
invention is concerned. 

Some research has been done on context-sensitive systems such as mobile devices 
which directly or indirectly deduce context information using sensors. These systems 
often provide changing context data depending on the physical location of the device. 
Physical location is an inherent aspect of context and, along with tuning information, 
can be used to filter nearby observations or actions as relevant context, from more 
distant and less relevant factors. 

Although this type of context sensing can provide sophisticated situational data» thore 
are many contexts where all that is required is to detennine the users worlc-state in a 
coarse-grained manner. The present invention focuses on an uncomplicated and 
inexpensive system for communicating a users context to a device which is Intuirive, 
rapidly user-switchable and straightforward to implement using available technology. 

As will become clear from the following description, the invention, while being 
simple m operation, is extensible and capable of modification by the user, to allow 
communication of context data to other devices and covering a range of contexts. 

In the presently envisaged application, the invention may be applied in a work or 
home environment and ideally in the context where a user interacts with a desktop or 
portable computer according to a number of operational states. Here an operational 
state can be identified with a context such as work, private email, browsing, out to 
lunch, private activity etc. An important factor is that the context information reflects 
real and intoitive actions and situations as applied to the user. 

Li such a situation, it would be useful to be able to comnmnicate the users present 
context to a device. A useful illustration exists in the workplace environment where 
instant messaging, email or similar communication systems cause interruptions in the 
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' - Ji-ec/niit tn ienore. A user, when 
form of incoming calls or messages, xa^^ " 

feced with an incoming email or an insiant message, is usually tempted to read or 
respond to themimmediately. This canbedistwctingandco^^^ 
be nsefol if ttoe existed a system which would allow a user to communicaie his or 
her context to the corresponding communication device easily and mtuitively in order 
to block, filter or otherwise manage this incoming information. To this end. the 
context also needs to be rapidly switehable as the focus of a user's attention can 
qmckly change from, for exajt^ile, "working" : a low interruption stale, to "browsing 
the wd]": a high intemiption state. 

-me solution should ideally be easily configurable so that the user can tailor his or her 
environment to respond in the desired manner to a range of selected contexts. Also, 
the solution should be intuitive, easy to understand and. above aU, accurate and 
reliable. 

It is an object of the present invention to provide a context communication system and 
method which allows a user to specify context in the way oudincd above. 

pisdosuf e of the laveation 

In one aspect, the invwition provides for a context detecting apparanis including a 
housing shaped to allow the apparatus to be positioned in a plurality of orientations 
each corresponding to at least one particular context, means adapted to detect the 
orientation and communications means for communicating the orientation that thus 
context to a device. 

The housing may be a cube, triangular pyramid or a regular or irregular soM. 

The detection fflfians may correspond to one or more sensors adapted to sense the 
orientation of the apparanis. 

In one aspect, the orientation may be transmitted to d»c device by means of a cable. 
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. . ^ ' "mrated to the device by 

In an alternative aspca. the onentatjon nwy - 

wireless means. 

oto«ta of .he ^ripb«^ «™«P— » > 'P«*= 

associated computer. 

In an alternative aspect, the tovewioa provides for a device adapted to 
to a context detecting apparatus as hereinbefote defined. 

Preferably, the device is a computing device adapted to switch between diifferent 
operating states in response to the orientation of the context detecting apparatus. 

-ae operating states may include the computer going into standby, being locked, 
filtering, storing, buffering, setting aatborizaiion states or otherwise manipulating 
incoming email and/or messages. 

Tht computer is preferably configurable by the user to allow the definition of and 
switdiing betwcm different operating states. 

Inyetaftoher aspect, the inventioaprovidesforacontextdetectionsystemindudi^ 

peripheral device adapted to output a signal corresponding to its orientation and a 
computer adaptedtochangeitsoperatingstateinrespoT^etothesignalthetdjyaUowin^ 

the control of the computer be means of the orientation of the peripheral. 

In a finther aspect, the invention provides for a raelhod of detecting user context, the 
method comprising the steps of a user orienting a context detection sensing means in a 
physical orieiitationconespondingtoachosenconlext.adcviccinterpieti^^ 

and modifying its behaviour accordingly. 

kafiirtheraspect.theinventionim)videsforametbodofcustow 
the device by displaying user-selected or designed images and text. 
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Brief Description of the Drawings 

The present invention will now be described by way of example only and with reference 
to the drawings in which: 

Figme 1 : illnstrates an example of a context detection/coromujucation apparatus; 

Figure 2: illustrates using the context detection/conunnrdcation apparatus in a 
working context diverting private calls; 

Figure 3: illustrates using tiie context detection/communication appj^atus in a 
browsing context allowing private calJs; 

Figure 4: illustrates direct communication between the context apparatus and an 
array of recipient machines; 

Figure 5: illustrates an apparatus orientation sensing means; 

Figure 6: illnstrates an alteniative apparatus orientation sensing means; and 

Figure 7: illustrates a process chart for changing a context. 

Best Mode for Carrying Oat the Invention 

Referring to figure 1. an example of a context detecting apparatus 10 is shown. In this 
description the expression "context cube** or "cube" will be used to refer to the 
context detecting apparatus. However, it is to be understood that this expression is not 
to be construed as limiting and other geometries are possible depending on the 
particular situation and application. Also, although the device is referred to as context 
detecting, it is to be appreciated that the device is also the mechanism for transmitting 
the context to the hardware to whidi it is connected, or the recipient machine. 

Referring to figure 1, the context cube 10 includes a housing shaped to allow it to be 
positioned in a plurality of orientations. Here, the housing can be positioned in any 
one of six orientations. That is, with any of its six fiices visible on t<q>. Each 
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orientation coitespowJs to ax lease one partcuiar camcAu 1* orientatioa 
may conespond to more ihan one context, fbi example, it may be uscM to define a 
context tbat is the combination of private and web browsing as distinct from work and 
web browsing. This may trigger a diflEerent operational state which screens private 
email in the second combined context. 

Referring to figure 1, the cube is shown in the "private" content The cube is 
configured with oAer context indicators including, for example, "browsing" 12 and 
Vork" 13.1n this case the cube can be manu&ctored with specific predefined gen^ 
contexts such as those shown. However, it wonld be possible to configure the cube by 
custom-printing different labels for each of the fiaces. In an alternative embodiment, a 
more expensive version of the device could have the ability to display the custom 
labels via displays integrated into che device faces. The label-definition fimctionallty 
may be part of an application suite or development kit for the device which would also 
be used to configure the recipient devices behaviour in terms of switching its 
operational state, 

Referring to figures 1 and 2, the apparatus 10 indudes wireless communications 
means 23 for communicating die orientation and thus context, to an external device 
such as a laptop computer 22. In this case the cube would mcorporate an internal 
antenna and have an internal battery bay accessible by removing one of the £aces. 
Alternatively, the cube may communicate with the device 22 by means of a cable 
connection (USB or serial), mfira red or similar. 

The orientation of the context cube 10 is deiected usmg one or more sensors. 
Refi^ring to figure 6, an aixay of 6 microswitches is used to detea when the cube is 
positioned with each of its six faces upward. The microswitches ate activated when 
the corresponding face is brought into contact with a supporting surface. TVhen ihe 
switch is closed, the device registers this as the peripheral bemg placed m a selected 
orientation. In figure 5, the sensors are connected to six single-bit registers 50 which 
can be read externally, for example via a serial Ime, Figure 6 shows a slightly nouore 
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complex version which inclizdes a microcontrolicr oi im*. b*^— ^ 
idcDti^iig the cubes oriemadon which is trassmitt^ to an external device whea the 
cube otietxtadon changes. Other types of sensor could be used such as mercury 
switches or variams on sasse. These can be con%u:ed to detect the orientation of the 
peripheral when the conducting fluid closes a circuit for any particular orientation. 
Other sensors soigbt operate optically by detecting whra an aperture is obscured by 
the sqiporting sur&ce. Other systems might use pressure sensors of varioos types 
known in the art. 

A straightforward situation where Hit cube is used is as follows. Referring to figure 2» 
a siniation is shown where a nser 21 is working using a laptop computer 22 and 
wishes to fite private callers 24. To signify this context, the nser 21 places the 
context cube in the orientation shown with the upward face indicating "work". The 
cube detects this orientation and transmits this orientation to a manag^nent application 
running on the computer 22. In response the computer switches to a private 
operational state and soeens incoming pets onal calls . This can be implemented using 
a nominated or allowed-caller list which filters incoming calls and diverts those not on 
the list. Thus when a personal caller 24 phones, his can is diverted to voicemaH. 

To deselect the ''work'' context and select the "private" context, the user picks up the 
cube and positions it in the orientation shown in figure 1. This new orientation is 
detected by the cube and transmitted to the management software whereby the context 
is detenninfid and the operational state of the computer changed accordingly. 

An alternative situation is shown in iigure 3 where a user 30 is browsing using a 
desktop computer 31. In diis case, &e user positions the cube with the '^browsing" 
face up and the managenoent system selects an operational state winch allows incoming 
private calls (33/32), 

While the example discussed above has reftoed to screening incoming calls, the 
invention may be used to control a large number of operational states of a computer. 
These include causing the computer to go into standby, locking the computer, 
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filtering, storing, bufferiDg, setting authorization states or om©i..I:c r'^'^^'^'ating 
incoming email and/or messages and similar functionality. Other more specialized 
operational states may be possible depending on the activities of the user, the 
hardware being controlled and the enyirosment in which tite computer is used. For 
example, the invention could be used in a dectronic cash register situation to quickly 
secure tiie register when a sales assistant is away from the cash desk. Theinvention 
might also be used to control the functions of a telephone, for example, mming 
down/up or muting telephone speaker volume depending on the activity of the user or 
changes in the user surrounding environment. 

It is envisaged that the system could be managed using a configoration or management 
tool running on die laptop, PC or possibly a server. The primary Amotions of this tool 
would be to set up the system so that the different orientations are correlated with 
corresponding contexts and hence, on the PC, with specified operational states. 

The management tool can be configured by means of a GUI which allows the user to 
configure operational states and the triggering orientation with whi<di they are 
identified. The management tool can also include fimctionality for preparing artwork 
including t^, and then for printing the labels thai can be attached to the cube to 
indicate the users custom contexts, Examples of these are shown in the figures. 

It is envisaged that the management tool would be extensible to an arbitrary-sided or 
generalized peripherals. In this generalized case, the process would be to initialize the 
peripheral and define each required context and h's corresponding change in 
operational state of die recipient machine. As the orientation of theperq3heral needs to 
be initialized, the inter&ce could step the user through the various orientations one by 
one and record each along with its corresponding context and state change. 

The context cube may be used to transmit context and therefore control the tgf^ ational 
state of other devices such as PDAs, cellular phones and desktop PCs. In die case of a 
PDA, the context may he used to filter incoming email or chat messages, The specific 
implementation will depend on die functionality of tiie PDA itself , and may include 
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sudi modes as a "security" context, b this simadoD it is ooxmnww I:; * ?t\ a he left 
in its cradle while its owner is away from his or her desk. By positioning the context 
cube in the **private** orientation, the PDA locks and a password is required to access 
the device on Che users renun. 

In the case of the cellvjar phone* positioning tilie cube in the ''private'' orientation 
might cause the phone to switch its operational state to discreet whm the phone dither 
diverts aU calls or filters mcoinitig calls and diverts personal calls to voicemail. Again, 
the act of repositioning the conte;fct cube is sipificantly faster than selecdsg the 
conesponding operational siate using the phone's interface. addition, a single cube 
can be used to conmmnicate a context change to a large variety of users. Positioning a 
cube is also a more natural interaction method for non-sophisticate users. To 
implement such an environment, there are numbex of options* The cube could 
communicate directly with the devices as shown in figure 4. Alternatively, the cube 
could use tite PC 42> as a base stadon and allow It to manage communication to the 
devices. This latter technique could leverage an integrated cube management tool to 
act as an internee between the cube and the various devices. Indirect communication 
between the per^heral and the various devices is shown in figure 7. Here, the PC 71 
polls 72 the cube 10 for the context vahie. If a new value is found 73 , it communicates 
the value 74 to, fbr exang^le, a PDA 71, thereby altering its operational state. This 
flow control exan^le is iUustrative and other variations and communications 
architectDies may be possible. 

Although the example shown is in the form of a cube, odier shapes may be amenable 
to use with the invention. The form and fimction of the peripheral may be defined by 
aesthetic issues, function, expandability and speed of context selection. It is envisaged 
that the mvcntion would be incjqpensive to manufacture, and the management GUI 
would be relatively uncoxz^licated to implement. Much of die technology needed to 
implement communication exists. It is iherefbre believed that the invention provides 
for an easy to use and highly flexible solution to providhig context input to a variety 
of recipient machines. 
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Although th© invention has been descrihed by way oi exwupl^ ^-^ferenoe to 

paiticular embodiments it is to be understood that modiiicatioji and/or improvements 
may be made without dcpartmg firom the scope of the upended clahns. 

Where is the foregoing description reference has bees made to integers or 
dements having known equivaloits, then such equivalents are herein inoozporated as i f 
kidividually set forth. 



• 

K7 sooaoodos 



